Background: Various techniques have been introduced to decrease complications during nasotracheal intubation. A common practice is to use nasal packing with a cotton stick and 0.01% epinephrine jelly. However, this procedure can be painful to patients and can damage the nasal mucosa. Xylometazoline spray can induce effective vasoconstriction of the nasal mucosa without direct nasal trauma. In this study, we aimed to compare the efficacy of these two methods. Methods: Patients were randomly allocated into two groups (n = 40 each): xylometazoline spray group or epinephrine packing group. After the induction of general anesthesia, patients allocated to the xylometazoline spray group were treated with xylometazoline spray to induce nasal cavity mucosa vasoconstriction, and the epinephrine packing group was treated with nasal packing with two cotton sticks and 0.01% epinephrine jelly. The number of attempts to insert the endotracheal tube into the nasopharynx, the degree of difficulty during insertion, and bleeding during bronchoscopy were recorded. An anesthesiologist, blinded to the intubation method, estimated the severity of epistaxis 5 min after intubation and postoperative complications. Results: No significant intergroup difference was observed in navigability (P = 0.465). The xylometazoline spray group showed significantly less epistaxis during intubation (P = 0.02). However, no differences were observed in epistaxis 5 min after intubation or postoperative epistaxis (P = 0.201). No inter-group differences were observed in complications related to nasal intubation and nasal pain. Conclusion: Xylometazoline spray is a good alternative to nasal packing for nasal preparation before nasotracheal intubation.
INTRODUCTION
Nasotracheal intubation (NTI) is frequently performed for oral and maxillofacial surgeries [1] . However, the nasal cavity is very narrow and has a large distribution of blood vessels; hence, the mucosa of the nasal cavity is fragile. Severe complications can occur during NTI, including bleeding, laceration of the mucosa, and trauma to the nasopharyngeal airway [2] [3] [4] [5] . To decrease these complications, various methods have been developed, including lubrication with a water-soluble jelly, atraumatic tube design, use of topical vasoconstrictors, thermo-softening of the endotracheal tube (ETT), and obturation of the tube tip with a balloon or esophageal stethoscope [6] [7] [8] [9] [10] [11] [12] . Of these methods, topical vasocon-strictors (cocaine, epinephrine, phenylephrine, xylometazoline, and oxymetazoline) have been used to decrease epistaxis and have shown similar reduction in the incidence of epistaxis. A conventional method using vasoconstrictors utilizes nasal packing with cotton swabs moistened with a vasoconstrictor and water-soluble jelly mixture. However, this method may induce discomfort or pain even with the use of topical anesthetics, to the point that some patients would refuse to cooperate. Thus, we usually initiate nasal packing after the induction of general anesthesia [13] . We usually insert the cotton swab blindly and cannot guarantee the packing site is optimal for nasal intubation. For safety and convenience, we investigated other options of topical vasoconstrictor therapy with the following conditions: easy to prepare, no need of needles or other instruments that might harm the patient or physician, no insertion of cotton swabs into the nasal cavity, and no need for an anesthesiologist to dilute high-concentration vasoconstrictors like epinephrine and phenylephrine in the operating room. A previous study reported the successful use of 0.1% xylometazoline nasal drip [13] . We assumed that 0.1% xylometazoline spray, which has been commonly used to decrease nasal congestion, may have a similar effect and tried to determine whether this method was effective [13] [14] [15] . The primary aim of this study was to investigate the efficacy of intranasal pretreatment with xylometazoline (0.1%) spray over cotton swab packing with epinephrine and a water-soluble jelly mixture [16] .
MATERIALS AND METHODS
The study protocol was approved by the institutional review board (IRB) of Dankook University Hospital (Fig. 1 ).
In the operating rooms, standard monitoring equipment was attached. Before the induction of anesthesia, we examined the nasal cavity by using a Shikani Optical Stylet (Clarus Medical, Minneapolis, MN, USA) and selected the wider side of the nostril for intubation. If the nostrils were considered equally patent, the right nostril (which has been reported to bleed less than the left nostril does) was selected [1] .
Patients in the XS group were asked to aspirate 0.1% xylometazoline spray (Otrivine 0.1% Nasal Spray) puffing two times (with full inspiration via the nostril).
Patients in the EP group used 0.9% normal saline spray instead of xylometazoline.
No premedication was administered. Both groups were given intravenous fentanyl (1.5 µg/kg) and 100% oxygen for 1 min. Thereafter, lidocaine (40 mg), propofol (1.5 mg/kg), and rocuronium (0.6 mg/kg) were administered intravenously through a rapidly running infusion placed in the forearm. After confirming the loss of consciousness, two cotton swabs moistened with a watersoluble jelly (XS group) or a water-soluble jelly with epinephrine 1:10,000 (EP group) were inserted into the nasal cavity via the selected nostril. An anesthesiologist prepared the epinephrine jelly by mixing 1 ml watersoluble jelly with 0.1 ml of 1:1,000 epinephrine.
Approximately 0.5 ml of epinephrine jelly was used each time. After mask ventilation with 100% oxygen with desflurane 8-10 vol% for 2 minutes, intubation was performed by the blinded anesthesiologist. severe-hard to visualize the laryngeal structure without suction because of bleeding. The severity of epistaxis was estimated 5 min after intubation by another anesthesiologist who was blinded to the intubation method. Epistaxis after intubation was measured by pharyngeal aspiration using a 14-F, 50-cm-long suction catheter connected to a 2.5-m-longsuction tubing at a pressure of -100 mmHg [12] . The grade of epistaxis was measured according to the aspirated blood length (ABL) through the suction tube: none = no bleeding; mild = ABL < 50 cm; moderate = 50 cm < ABL < 300 cm; severe = ABL > 300 cm.
General anesthesia was continued with desflurane 6-7 vol% with intermittent injection of rocuronium after intubation. After the end of surgery, anesthetics were Age, body weight, height, and severity of epistaxis were compared using paired t-tests, and sex, ASA class, intubation characteristics, and postoperative complications were tested using Fisher's exact test. P < 0.05 was considered statistically significant.
RESULTS
No statistically significant intergroup differences were observed in age, sex, height, body weight, and ASA class (Table 1) . No significant intergroup difference was observed in navigability (Table 2) . No intubation failure or nostril change was reported in either group ( Table 2 ).
The XS group showed significantly less epistaxis during intubation; however, no difference was observed in epistaxis 5 min after intubation and postoperative epistaxis. No intergroup difference was observed in complications related to nasal intubation and nasal pain (Table 3) .
DISCUSSION
In this study, the overall incidence and severity of intubation-related nasal bleeding were similar in both groups. Thus, we can assume that xylometazoline spray treatment has a similar effect to conventional nasal packing with 0.01% epinephrine jelly.
Xylometazoline is an imidazole derivative designed to mimic the molecular shape of epinephrine [14] .
Xylometazoline binds with alpha 1 and 2 adrenergic receptors and can induce vasoconstriction [14] . Xylometazoline 0.1% spray has been used to treat nasal congestion and has been proven safe, and it is currently being used without prescription [15, 17] .
We considered other topical vasoconstriction treatment options other than epinephrine packing with a cotton swab because of its several disadvantages. First, we usually use two or three cotton swabs, and we cannot guarantee The percentage of smooth intubations was high in both groups (XS group: 75%; EP group: 65%). Moreover, the incidence of bleeding was relatively lower in this study than in other previous studies [7, 8, 12] . Kihara et al. [7] reported that a silicone-based ETT is superior to a polyvinyl chloride (PVC) tube for nasal intubation (the incidence of epistaxis was 32.5% with silicone tubes vs. This study has some limitations. First, a third control group in which no vasoconstrictor was used was absent;
however, this was not considered ethical as the effect of vasoconstrictors is already well known. Thus, it was not considered in the study design. Second, the method of epistaxis assessment was subjective. However, a blinded independent observer assessed the bleeding during intubation and after extubation, and this practice improved the validity of this method.
In conclusion, the two methods of nasal cavity treatment with vasoconstrictors-xylometazoline spray aspiration method and nasal packing with epinephrine jellyhad similar effects, and the incidence of NTI-related complications was not statistically different. On the basis of this result, we propose xylometazoline spray as a good alternative to nasal packing for nasal preparation before NTI.
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